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DETAILED ACTION 

Claim Rejections - 35 U.S.C. 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the United States before 
the invention thereof by the applicant for patent, or on an international application by another who has fiilfilled the 
requirements of paragraphs (1), (2), and (4) of section 371(c) of this title before the invention thereof by the applicant for 
patent. 

The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act of 
1999 (AlPA) do not apply to the examination of this application as the application being 
examined was not (1 ) filed on or after November 29, 2000, or (2) voluntarily published 
under 35 U.S.C. 122(b). Therefore, this application is examined under 35 U.S.C. 102(e) 
prior to the amendment by the AlPA (pre-AlPA 35 U.S.C. 102(e)). 

2. Claims 1 . 2, and 4 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Nordstom et al. (US 2001/0012655 A1). 

3. Regarding Claim 1 .Nordstom et al. disclose a process for producing an integrated 
circuit comprising the steps of forming a nitride sealing layer (first layer) (25) (Figure 
18) In a contact opening, wherein a second layer of nitride (44) (Figure 25a) Is formed 
(page 13, [0137]) overiaying the first nitride layer and without any intervening layers 
between the first and second nitride layers (See Region 18 and 5, Figure 25a) (Figure 
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25a) to form a sealing layer, and further overlaying an exposed portion of the substrate 
and sidewalls of the opening. Using RIE (page 13, [0140],[0138]) without an external 
mask, a portion of the second nitride layer is removed to expose the surface of the 
substrate without removing portions of the nitride covering the sidewalls (Figure 25b). 

4. Regarding Claim 2, Nordstom et al. disclose (page 13, [0139]) that the nitride layer is 
deposited by LPCVD. 

5. Regarding Claim 4, Nordstom et al. disclose (Figure 25b) that a portion of the first 
nitride layer (34) (under poly-Si 38) remains overlying the oxide ("edge of T-shaped 
region above well) after RIE ([0138],[0140]) is applied. 

Claim Rejections- 35 U.S.C. 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obvious- 
ness rejections set forth in this Office Action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 102 of this 
title, if the differences between the subject matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary skill in the art to which said subject matter 
pertains. Patentability shall not be negatived by the manner in which the invention was made. 

7. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nordstom et 
al., as applied to Claim 1, and further in view of Wu (US 5,679,601). 

Nordstom et al. do not disclose that the second nitride layer is formed by plasma enhan- 
ced chemical vapor deposition (PECVD). However, Wu discloses that PECVD (Col. 3, 
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lines 66 - 67, Col.4, lines 1 - 5) is used to form the second sealing nitride layer (22) 
(Figure 6) and the layer etched by RIE to form sidewall spacers (Figure 7). Hence, it 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
combine Wu and Nordstom et al. to obtain a PECVD nitride layer of controlled density to 
reduce indiffusion of contaminants to the active device area. 

8. Claims 5 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nordstom, as applied to Claim 1 . 

Nordstom et al. disclose the use of RIE for etching the nitride layer, but do not disclose 
the times required to perform the task of removing the nitride overlaying the surface of 
the substrate without removing portions of the nitride layer overlaying portions of the 
sidewalls. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to adjust the times of etch to avoid removing all of the layer from sidewalls. 
Since it has been held that where the general conditions of a claim are disclosed in the 
prior art, discovering the optimal or working ranges involves only routine skill in the art 
InreAller, 105 USPQ 233. 

9. Claims 7 - 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nordstom etal. 

10. Regarding Claim 7, as discussed previously, Nordstom et al. disclose a process for 
producing an integrated circuit where an oxide is formed on the surface of a substrate, 
wherein a first layer of nitride is formed overlaying the oxide in a contact opening formed 
in the integrated circuit. A second layer of nitride is deposited (page 13, [0137]) over the 
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first nitride layer, further overlaying an exposed portion of the substrate and sidewalls of 
the opening (Figure 25a). Using RIE (page 13, [0140], [0138]) without an external mask, 
a portion of the second nitride layer Is removed to expose the surface of the substrate 
without removing portions of the nitride covering the sidewalls (Figure 25b) where the 
overiaying nitride layers seal the oxide("edge of T-shaped region above well). 

1 1 . Regarding Claim 8, Nordstom et al. disclose (page 1 1 , [0128]) that the contact 
openings through the nitride and oxide layers are done with a dry etch with one 
photoresist mask (Figure 21b). 

12. Regarding Claim 9, Nordstom et al. disclose (page 8, [0105]) the formation of a 
thermally grown oxide layer. 

13. Regarding Claim 10, Nordstom et al. disclose that functional devices within the inte- 
grated circuit are formed with a thermal oxide as the interfadal layer, but do not disclose 
that the oxide layer is "deposited." The formation of oxide layers by deposition is 
extremely well known in the art and commercial equipment readily available (for 
example, Applied Materials, Novellus, Lam Research and others). Therefore, it would 
have been obvious to one of routine skill in the art at the time of the invention to utilize 
deposited films of oxide. 

14. Regarding Claim 1 1 , Nordstom et al. disclose that the first nitride layer is formed by 
LPCVD (page 8, [0105]) and that the second nitride layer is formed by LPCVD (page 
13, [0137]). 
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15. Regarding Claim 12, Nordstom et al. disclose that functional devices within the 
integrated circuit are formed with LPCVD nitride layers. It would be obvious that PECVD 
could also be used to form the first and second layers of nitride, since both techniques 
produce a layer by CVD. In addition, commercial machines (Applied Materials,Novellus) 
are readily available In the art for plasma enhanced deposition. Therefore, it would have 
been obvious to one of ordinary skill in the art at the time of the Invention to form both 
nitride layers by PECVD. 

16. Regarding Claim 13, Nordstom et al. disclose (Figure 25b) that a portion of the first 
nitride layer remains overlying the oxide (See area near interface of area 13) after RIE 
is applied. 

17. Claims 14 - 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nordstom et al. in view of S. Wolf and R.N. Tauber, ("Silicon Processing for the VLSI 
Era: Volume 1 - Process Technology," Lattice Press, sunset Beach, CA (1986), pp. 321 
-324). 

18. Regarding Claim 14, Nordstom et al. disclose a method for forming semiconductor 
devices in an integrated circuit with a plurality of device types in a substrate at the 
surface of the substrate having regions doped to a first conductivity type (page 21 , claim 
40). An oxide layer is grown over the substrate and subsequently patterned to expose 
pre-selected portions of the substrate (Figure 7). Ion implantation (second conductivity 
type) is done through a thin oxide that serves as stopping layer to define edge zones 
(Figure 8). A nitride layer is formed on the oxide and masked to define device areas 
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(Figure 14) of the first and second conductivity type. A second layer of nitride is depos- 
ited (page 13, [0137]) over the first nitride layer, further overlaying an exposed portion of 
the substrate and sidewalls of the opening Using RIE (page 13, [0140], [0138]) a portion 
of the second nitride layer is removed to expose the surface of the substrate without 
removing portions of the nitride covering the sidewalls (Figure 25b). wherein the oxide 
layer (edge of T - shaped region) remains sealed by the first and second layers of 
nitride. Nordstrom et al. disclose the use of RIE for etching the nitride layer, but do not 
disclose the times required to perform the task of removing the nitride overlaying the 
surface of the substrate without removing portions of the nitride layer overlaying 
portions of the sidewalls. It would have been obvious to one of ordinary skill in the art at 
the time of the invention to adjust the times of etch to avoid removing all of the layer 
from sidewalls. Since it has been held that where the general conditions of a claim are 
disclosed in the prior art, discovering the optimal or working ranges involves only routine 
skill in the art In re Aller, 105 USPQ 233. 

Nordstom et al. do not use a nitride film as part of a two-layer stopping layer structure for ion 
implantation, but rather a single layer oxide film. Thin oxide and nitride films are equivalent 
for ion implant stopping layers and have been used in the art since the early 1970's. It is well 
known in the art that nitride and oxide have equivalent "stopping" capability for ions, based 
on cross secfions (See for example, S. Wolf and R.N. Tauber, pp. 321 - 324) and the 
physical effects are similar. Hence, based on equivalence and widely known use in the art, it 
would have been obvious to one of ordinary skill in the art at the time of the invention to use 
a nitride stopping layer atop the oxide for accelerating process flow, since the two dielec- 
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tries are approximately equivalent in stopping power. Further, a first nitride layer is 
deposited atop the oxide layer, subsequent to ion implantation, followed by formation of a 
second nitride layer, whereby the layer sequence is sealed. 

19. Regarding Claim 15, Nordstom et al. disclose (page 11, [0128]) that the contact 
openings through the nitride and oxide layers are done with a dry etch with one photo- 
resist mask (Figure 21b). 

20. Regarding Claim 16, Nordstom et al. disclose that the first nitride layer is formed by 
LPCVD (page 8, [0105]) and that the second nitride layer is formed by LPCVD (page 13, 
[0137]). 

21 . Regarding Claim 17, Nordstom etal. disclose that functional devices within the 
integrated circuit are formed with LPCVD nitride layers. It would be obvious that PECVD 
could also be used to form the first and second layers of nitride, since both techniques 
produce a layer by CVD. In addition, commercial machines (Applied Materials, 
Novellus) are readily available for plasma enhanced deposition. Therefore, it would 
have been obvious to one of ordinary skill in the art at the time of the invention to form 
both nitride layers by PECVD. 

22. Regarding Claim 18, Nordstom et al. disclose (Figure 25b) that a portion of the first 
nitride layer remains overiying the oxide after RIE is applied (See near left side interface 
of Area 13, edge of T-shaped region). 
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Response to Arguments 
23. Arguments of Applicant with regard to Claims have been carefully considered, but 
have not been found to be persuasive. With regard to Claim 1 (page 6, Response) there 
are no intervening layers between the first and second layers in forming the "sealing" 
nitride (at edges, Figure 25a, layers 44 and 34), analogous to Figure 3F of the instant 
application, where nitride layer 160 seals layer 106 and 102 (Specification, para. [0027]) 
at the edges. Hence, the reference reads clearly on the limitations of Claim 1 . 
With regard to Claim 4 (pages 6-7, Response), Applicant is incorrect. RIE is applied 
([0137] and [0140] until the oxide is removed in the opening, leaving the portion of oxide 
(at T-region with oxide portion extending laterally) underlaying the nitride layer. This issue 
has been addressed in detail in previous Office Actions. 

With regard to Claim 7 (pages 7-9, Response), Applicant is incorrect in asserting that a 
"mask" is used. There is no external mask used in the reference. The lateral spacers (45) 
are a part of the structure and used functionally to decrease and control removal, analo- 
gous to layer 160 serving as an internal mask for removal (Figures 3E and 3F) control in 
the instant application. As discussed above, and in previous Office Actions, RIE is applied 
until the substrate is exposed in the opening ([0137], [0140]), with the oxide(T-shaped 
region with oxide portion extending laterally) "sealed" by the nitride layers. The reference 
contains all of the limitations in the claim of the instant application. 
With regard to Claim 14, (pages 9-10, Response), the equivalence of "stopping layers 
has been discussed in detail in the previous Office Action. Applicant is reminded that the 
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oxide layer is also used in the instant application as a stopping layer, as part of a two 
layer structure consisting of oxide and nitride, which now forms the "effective stopping 
layer." Since oxide and nitride are approximately equivalent in stopping power, it would be 
trivial to add an extra thickness of nitride on the oxide of Nordstrom. The motivation for so 
doing is indeed a strong one, i.e., to improve process efficiency and reduce costs in the 
device fab flow. 



Conclusions 

24. Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to Thomas Magee. whose telephone number is (571) 272 
1658. The Examiner can normally be reached on Monday through Friday from 8:30AM 
to 5:00PM (EST). If attempts to reach the Examiner by telephone are unsuccessful, the 
examiner's supervisor, Eddie Lee, can be reached on (571) 272-1732. The fax 
number for the organization where this application or proceeding is assigned is (703) 
872-9306. 




Thomas Magee 
February 12, 2004 



